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COMMUNICATIONS UNIT, SYSTEM AND METHODS FOR PROVIDING 
MULTIPLE ACCESS TO A WIRELESS TRANSCEIVER 



BACKGROUND OF THE INVENTION 

5 1. Field of Invention 

This invention relates to wireless communication and more particularly to a 
communications unit, system and methods for providing multiple access to a 
wireless transceiver and/or transceivers. 

2« Description of Related Art 

If There has been a rapid proliferation of wireless telephone usage in recent 
W years. Many wireless telephone service providers are offering wireless 

id telephone services at rates less than conventional land line services. Many 

people have wireless telephones and find themselves paying for both land line 
%f and wireless telephone sen/ices when they only need one or the other 

fj5 service, to gain access to the public switched telephone network. 

O While it is possible to simply do away with a conventional land line and 

substitute a single wireless telephone! many homes and offices have more 
than one wireless and/or conventional landline telephone. However, multiple 
users access to a single wireless handset Is not readily facilitated by 

20 conventional systems. Wireless telephones or handsets are generally not 

designed to be used as a shared resource. Consequently, usually, only a 
single wireless telephone has access to subscribed wireless telephone 
services, 

US Patent No. 4,775,997, discloses a standard telephone connected to an 
25 interface system and a wireless transceiver to permit a standard telephone to 

make a wireless telephone call. Communication between the standard 
telephone lines however, appears to be facilitated by a Key System Unit, 
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which requires additional equipment and presents additional complexity and 
cost. Additionally communication between the separate telephone lines is not 
facilitated. 

What would be desirable therefore is a way of making a wireless handset a 
5 shared resource and a way of modularly expanding the number of 

communications appliances which have access to a wireless transceiver or a 
plurality of wireless transceivers. 



SUMMARY OF THE INVENTION 

l|r5 The present invention addresses the above need by providing a 
communications unit comprising a first wireless transceiver port operable to 

ui communicate with a first wireless transceiver operable to conduct wireless 

pi communications with a wireless base station and a first expansion interface in 

7 communication with the first wireless transceiver port and operable to 

iff communicate with a second communications unit on a plurality of 

M communications channels, to permit the second communications unit to access 

?f the first wireless transceiver. 

Effectively, a plurality of communications units of the type described above may 
be connected together to create a system for providing multiple access to a 

20 wireless transceiver, where the wireless transceiver may be on any of the so 
connected communications units. Using a system of this type, users may add 
additional communications appliances and/or additional wireless 
communications paths to the system. Thus, the system is expandable and 
contractible and completely eliminates the need to connect communications 

25 appliances to land lines. 

In one embodiment the first expansion interface is operable to conduct 
communications with the second communications unit on time multiplexed 
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channels. Alternatively, such communications may be conducted on frequency 
multiplexed channels. 

Preferably, the first wireless transceiver port and the first expansion interface are 
provided on a common base or module. In one embodiment the first wireless 
5 transceiver port includes a receptacle operable to receive and hold a wireless 
telephone such that the wireless telephone may simply be placed in the 
receptacle to facilitate communications with the first wireless transceiver port 
and, perhaps to facilitate charging of the wireless telephone. The first wireless 
transceiver port is preferably operable to communicate with a data interface on a 
10 wireless telephone. 

m Preferably, the first expansion interface is operable to conduct simultaneous 

fl communications with other communications units using the plurality of 

y communications channels. 

m In one embodiment, the communications unit includes a first communications 

flp appliance interface operable to communicate with at least one of the first 
, " wireless transceiver and the first expansion interface. Such a communications 

m appliance interface may include a telephone interface. Preferably the first 

Jrf communications appliance interface is included within the same common base 

as the first wireless transceiver port and the first expansion interface. 

20 The first expansion interface and the first communications appliance interface 
may be selectively operable to use the first wireless communications interface. 
The first expansion interface may simultaneously support independent 
communications on the first appliance interface and with the wireless 
transceiver, 

25 In one embodiment the first expansion port is programmable by commands 

received at the communications appliance interface or from at least one of the 
first wireless interface and any communications unit connected to the first 
communications unit. Alternatively, the first expansion port may be 
programmable by commands received at a special programming interface. 
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The programming commands may cause the first wireless interface to 
selectively communicate with one of a plurality of communications units in the 
system which are operable to communicate with the first expansion interface, 
and preferably the first communications appliance port is programmable by 
commands received from a communications appliance in communication with 
the first communications appliance port. 

In one embodiment, the first expansion interface includes a bus interface and 
more particularly such bus interface may include a pulse code modulation bus 
interface. 

In accordance with another aspect of the invention there is provided a method of 
providing multiple access to a wireless transceiver, the method comprising 
supporting communications through a first expansion interface, on one of a 
plurality of communications channels, between a first wireless transceiver port of 
a first communications unit and a second communications unit, where the first 
wireless transceiver port is operable to communicate with a first wireless 
transceiver operable to conduct wireless communications with a wireless base 
station. 

In accordance with another aspect of the invention there is provided a method of 
providing multiple access to a wireless transceiver, the method comprising 
supporting communications through a first expansion interface, on one of a 
plurality of communications channels, between a first wireless transceiver port of 
a first communications unit and a plurality of communications units, where the 
first wireless transceiver port is operable to communicate with a first wireless 
transceiver operable to conduct wireless communications with a wireless base 
station. 

Other aspects and features of the present invention will become apparent to 
those ordinarily skilled in the art upon review of the following description of 
specific embodiments of the invention in conjunction with the accompanying 
figures. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In drawings which illustrate embodiments of the invention, 

Figure 1 is a is a schematic representation of a system according to a 

first embodiment of the invention; 
Figure 2 is a block diagram of a processor circuit in a communications 

unit of the system shown in Figure 1; 

Figure 3 is a schematic representation of pulse code modulation (PCM) 
time slots in which information is transferred between the 
communications units of Figure 1 ; 

Figure 4 is a tabular representation of programming commands and 
responses executed by the processor circuit shown in Figure 2; 

Figure 5 is a schematic representation of a message format in which 
commands are conveyed in the time slots shown in Figure 3; 

Figures 6A to 6C are a tabular representation of exemplary commands which 
are transmitted using the message format shown in Figure 5; 

Figures 7A and 7B are a tabular representation of event codes and actions 
undertaken by the processor circuit shown in Figure 2 5 in 
response to corresponding event codes. 

Figure 8 is a flowchart of actions taken to establish an outgoing call from 
a communications appliance interface on a first communications 
unit of the system of Figure 1 , a transceiver port on the same 
communications unit; 



Figure 9 



is a flowchart of actions taken to establish an outgoing call from 
a communications appliance interface on the first 
communications unit of the system shown in Figure 1, to a 
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wireless transceiver port on another communications unit of the 
system; 

Figure 10 is a flowchart of actions taken by to receive an incoming call 
from a wireless transceiver interface on the first communications 
5 unit of the system shown in Figure 1, to a communications 

appliance interface of the same communications unit; and 

Figure 11 is a tabular representation of event codes and actions taken by 
the processor circuit shown in Figure 2, to receive an incoming call 
from a wireless transceiver interface on a first communications 
10 unit of the system shown in Figure 1 to a communications 

y appliance interface of another communications unit. 



DETAILED DESCRIPTION 

7 Referring to Figure 1 f a system for providing multiple access to a wireless 

£35 transceiver is shown generally at 10. In the embodiment shown, the system 

i2 comprises a plurality of communications units 12, 14, 16, and 18 and could 

p include many more, or fewer communications units. 

At least one of the communications units, has a wireless transceiver port and 
in this embodiment units 12 and 14 have first and second wireless transceiver 
20 ports 20 and 22 respectively. All of the communications units may have 

wireless transceiver ports, if desired, however, only two are shown here to 
show the diversity of the system as will become apparent below. 

Each wireless transceiver port 20 and 22 is operable to communicate with a 
respective wireless transceiver 24 and 26 respectively and such wireless 
25 transceivers are of the type that is operable to conduct wireless 

communications with a wireless base station. The wireless transceivers 24 
and 26 may be first and second wireless telephones, for example. In general, 
the wireless transceivers may be of the type that operate with GSM, AMPS, 
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Time Division Multiple Access (TOMA), Collision Detection Multiple Access 
(CDMA), PCS or any other type of wireless/PCS protocol. Communication 
with a wireless telephone may be achieved through a data connector now 
common on wireless telephones. A "pigtail" connector, (not shown) for 
example, may be connected between the data connector on the wireless 
telephone and the wireless transceiver port 20, Or, the wireless transceiver 
port 20 may be provided in a base or housing such as a wireless telephone 
charger stand which may have a receptacle for receiving and holding a 
wireless telephone and for making connections with the wireless telephone, 
while it Is in the receptacle. Or, communications may be established between 
the wireless telephone and the wireless transceiver 24 using a wireless RF 
link such as provided under the trademark BLUETOOTH™ owned by 
Telefonaktiebolaget LM. Ericsson of Sweden. 

Each communications unit also has an expansion interface to permit it to 
communicate with one or more of the other communications units. Thus, the 
first communications unit 12 has a first expansion interface 28 and the 
remaining communications units 14, 16, and 18 have second, third and fourth 
expansion interfaces 30 7 32, and 34 respectively. The first expansion 
interface 28 is in communication with the first wireless transceiver port 20 and 
is operable to communicate with the second, third or fourth or any further 
communications units which may be connected, on a plurality of 
communications channels, to permit the second, or any other communications 
unit in communication with the first expansion interface to access the first 
wireless transceiver 24, Similarly, the second expansion Interface 30 is 
operable to communicate with the first, third or fourth or any further 
communications units which may be connected, on a plurality of 
communications channels, to permit the first, or any other communications 
unit in communication with the second expansion interface to access the 
second wireless transceiver 26. 



While each communications unit 12, 14, 16 and 18 has a respective 
expansion interface 28, 30, 32, 34 respectively, in order to make it compatible 
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with the system, each communications unit may have a different type of or 
multiple types of communications interface connected to its expansion 
interface. For example, communications units 12 and 14 have first and 
second wireless transceiver ports 20 and 22 connected to the first and second 
expansion interfaces 28 and 30 respectively. The first communications unit 
12 however, also has a first communications appliance interface 36 in 
communication with at least one of the wireless transceiver port 20 and the 
first expansion interface 28 and the third and fourth communications units 16 
and 18, have no wireless transceiver ports, but rather have second and third 
communications appliance interfaces 38 and 40 respectively, connected to 
the third and fourth expansion interfaces 32 and 34, respectively, 

The communications appliance interfaces 38, 38 and 40 of the first, third and 
fourth communications units 12, 16 and 18 are operable to communicate with 
communications appliances such as an analog telephone, answering 
machine, fax machine, modem, or any other communications appliance which 
normally is operable to be connected to a public switched telephone network 
subscriber loop or private telephone network subscriber loop. Any 
communications appliance interface 36, 38, 40 may alternatively include an IP 
network protocol interface, to provide for voice over IP, or data over IP, or 
Ethernet sessions, for example. Or any communications appliance interface 
may have a universal serial bus interface and connector, for example. 
Furthermore, any communications appliance interface used with this system, 
may have multiple communications appliance drive capability and may permit 
a plurality of communications appliances, where appropriate, to connect to or 
be placed in communication with a single communications appliance 
interface. The third and fourth communications units 16 and 18, for example 
are shown with each having three extension telephones 42, 44, 46 and 48, 
50, 52 connected to their respective communications appliance interfaces 38 
and 40. 

Effectively, the communications units of the system shown in Figure 1 
cooperate to permit any communications appliance in communication with any 
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communications unit to access any of the two wireless transceiver ports 20 
and 22 in the system. The expansion interfaces 28, 30, 32, 34 on each 
communications unit 12, 14, 16, 18 permit additional communications units 
having such expansion interfaces to be connected to the system, thus 
5 facilitating easy expansion of the system at any time. This may have 
particular use in residential or office situations where, for example, a single 
communications unit such as the first communications unit 12 may be 
purchased by a wireless services subscriber, as a substitute for conventional 
hard wired telephone service. 

10 The user may connect or otherwise place a wireless handset, as the first 
wireless transceiver 24, in communication with the first wireless transceiver 
y| port 20 and the user may connect an existing land line type telephone 54 to 

?! the communications appliance interface 36 whereupon the telephone 54 may 

*J3 access the wireless transceiver 24 to make or receive a telephone call, 

Sj 5 without the use of a landline. If the user wishes to have extension telephones, 
W such as in other rooms of a residence, the user need only purchase a further 

i n communications unit such as the third communications unit 16, place the 

M respective expansion interfaces 32 and 28 in communication wrth each other 

J and connect the desired number of extension telephones 42, 44 and 46 to the 

Cio second communications appliance interface 38, to permit more than one 

communications appliance interface to have access to the first wireless 
transceiver 24. 

Should the user wish to permit the communications appliances to have 
access to more than one wireless telephone, the user need only purchase a 

25 communications unit such as the second communications unit 14, which has 
a second wireless transceiver port 22, which may be placed in communication 
with a second wireless transceiver 26, such as a second wireless telephone. 
The system 10 may be configured to permit any of the communications 
appliances 42, 44, 46, 48, 50, 52 and 54 to access any of the first and second 

30 wireless transceivers 24 and 26 and the system may be configured to permit a 

telephone or communications appliance to be in communication with multiple 
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wireless transceivers simultaneously, to facilitate a conference call, for 
example. Furthermore, the modularity of the communications units and the 
expansion port on each unit permits units of specific types to be connected 
into the system, to meet the user's needs for additional wireless channel 
5 access and/or additional communications appliance access. 

In order to provide the above functionality, a representative communications 
unit, such as the first communications unit 12 is shown schematically at 12 in 
Figure 2. In this embodiment, the first communications unit 12 is comprised of 
a processor circuit 60 including a microprocessor 62 in communication with an 
10 I/O port 63, RAM 65 and program memory 69 and further in communication 
o with a wireless transceiver interface 64 and a common medium interface 66, 

^ which provides for communications with other communications units in the 

M system shown in Figure 1. The common medium interface 66 is in 

rl communication with a common medium 67 which may be a hard-wired line 

P5 such as single or multiple pair copper wire or coaxial cable, or it may be a 
f ' wireless medium, for example. In this embodiment, the common medium is a 

Q hard-wired line supporting a Pulse Code Modulation (PCM) bus. 

yj Consequently, the common medium interface 66 is a PCM bus buffer 

Q The microprocessor 62 communicates with the wireless transceiver interface 

iJO 64 and the common medium interface 66 through first and second sets of 
control signal lines 68 and 70. Both the wireless transceiver interface $4 and 
the PCM bus buffer have local PCM bus interfaces 72 and 74 respectively 
which are connected to each other to form a local PCM bus 76, within the 
communications unit 12. In this embodiment, effectively, the common 
25 medium interface 66, simply buffers PCM bus signals which are provided to 
and from an expansion connector 78 to which other communications units 14, 
16 and 18 of the system 10 can be connected. 



P. 13 



Still referring to Figure 2, in this embodiment, the external and internal PCM 
buses 67, 76 are serial buses. It will be appreciated that other types of buses 
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such as parallel buses may be employed, or other serial buses may be 
employed. 

Referring to Figure 3 7 the PCM bus is compatible with a PCM bus protocol 
which provides a plurality of timeslots 0-127 which act as time multiplexed 
5 channels during which transmissions may be transmitted and received on the 
bus- Referring back to Figure 2, effectively, the microprocessor 62 is 
programmed to send control signals on signal lines 68 and 70 to the 
transceiver interface 64 and to the common medium interface 66 respectively, 
to selectively permit the transceiver interface 64 to transmit or receive payload 

10 data to/from the bus 76 and hence to/from the common medium 67, during 
one or more specific timeslots of the PCM bus protocol. Thus, if, for example, 
PCM data representing a voice transmission from, say the third 
communications unit 16 shown in Figure 1, is placed on the common medium 
67 during timeslot 1, and the microprocessor 62 of the first communications 

15 unit is programmed to open the common medium interface 66 during timeslot 

1 to permit the data to be presented to the transceiver interface 64. The 
transceiver interface 64 receives such data and provides it to the wireless 
transceiver 24 connected thereto, for transmission to a wireless base station. 
A similar procedure occurs in the reverse direction to permit data received 

20 from the base station to be communicated to the third communications unit 
16. It is important to note that the configuration shown in Figure 2, permits the 
microprocessor 62 to simply open the expansion connector 78 at the 
appropriate time(s) to permit data on the common medium 67 to be 
communicated directly to the wireless transceiver interface 64 and hence to 

25 the wireless transceiver 24. 

Referring back to Figure 1, by assigning respective communications appliance 
interfaces 36, 38, 40 and wireless transceiver ports 20, 22 on the 
communications units 12, 14, 16, 18 each a different timeslot in which to 
conduct its communications, different communications appliance interfaces 
30 and wireless transceiver ports on the various communications units may be 

selectively matched with communications appliance interfaces and wireless 
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transceiver ports on other communications units, thereby permitting multiple 
access by a plurality of communications devices in communication wrth 
different communications units, to any given wireless transceiver port and 
wireless transceiver. Effectively, the timeslots of the PCM protocol provide 
multiple channels by which communications appliances at any 
communications unit can access the first or second wireless transceivers 24, 
26. Simply by connecting another communications unit to the external wiring, 
and assigning timeslots, additional communications appliances may have 
similar access, and thus the system is expandable and contractible. 

The timeslots effectively act as separate time multiplexed communications 
channels. Alternatively, separate frequency division multiplexed channels 
may be provided, where a separate carrier frequency may be assigned to a 
communications appliance/wireless transceiver pair for a period of time during 
which a call is in progress and/or during which control communications occur. 

Referring back to Figure 2, where the communications unit 12 has a 
communications appliance interface such as 36 in Figure 1, such an interface 
may be provided by a subscriber line interface circuit (SLIC) 80. A suitable 
circuit of this type is available under part No, Si3210 ProSLIC™ from Silicon 
Laboratories Inc. of Austin Texas, USA, This interface circuit provides tip and 
ring connections 82 and 84 for direct connection to a communications 
appliance and a PCM bus interface shown generally at 86. The circuit also 
receives signals and transmits signals on control signal lines 88, for 
communication with the microprocessor 62. 

Effectively, the microprocessor 62, produces signals on control signal lines 
68, 88 and 70 to control the operation of the transceiver interface 64, the SLIC 
80 and the common medium interface 66 3 to selectively permit the transceiver 
interface 64 to communicate with the SLIC 80 and/or the common medium 
interface 66 during appropriate timeslots to permit the transceiver interface 64 
to transmit or receive data to or from either the SLIC 80 or the common 
medium interface 66, or both. In addition, the microprocessor 62 may control 
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the common medium interface 66 and the SLIC 80 to cooperate in the same 
timeslot to permit a communications appliance in communication with the 
communications appliance interface 36 to conduct communications through 
the PCM bus on the common medium, with a communications appliance of 
5 another communications unit. 

The selection of a timeslot in which a communications appliance interface or 
wireless transceiver port of any communication interface can conduct 
communications with another communications unit depends upon the calls 
which are to be supported by respective communications units. For example, 
10 a communication appliance connected to the third communications unit 16 

may be required to establish communications with the wireless transceiver 
port 20 or the communications appliance interface 36 of the first 
D1 communications unit 12. In order to do this and to select which termination to 
r n use the microprocessor 62 in each communications unit 12, 16 is 
i§ programmed to be responsive to programming commands which may be 
received at the wireless transceiver interface 64, the communications 
appliance interface 36, the PCM bus 76, or a separate programming port 90. 
H In the case of the first communications unit,, for example, programming 
M= commands may be produced at the communications appliance interface 36 in 
M response to different series of Dual Tone MultiFrequency (DTMF) tones 
0 generated by a communications appliance such as a telephone, in 
communication with the communications appliance interface. In response to 
the generation of such a series, the SLIC 80 provides signals to the 
microprocessor 62 to indicate individual DTMF tones received. The 
25 microprocessor 62 is programmed with a DTMF tone sequence interpreter 91 

which may simply gather a plurality of DTMF tone indications and then test 
sequences thereof to determine whether one of a plurality of pre-defined tone 
sequences has been received. If one is received, then the tone sequence 
interpreter 91 directs the microprocessor 62 to a lookup table such as shown 
30 in Figure 4, which directs it to associated programming routines 102. 
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Programming routines 102 associated with each DTMF tone sequence are 
stored in program memory 69. Referring to the table shown in Figure 4, and 
the block diagram of Figure 2, as indicated at 103, detection of the tone 
sequence *90 by the DTMF interpreter directs the processor 62 to enter a 
5 program mode. This mode is entered by running a program routine 100 which 
directs the processor 62 to determine whether or not a valid tone sequence 
has been received. When such a sequence is received, the processor 62 
branches to the associated programming routine 102. Generally, these 
routines may be summarized in one step each, the general functionality of 
1 0 each routine being indicated in the response column 1 05 of the table shown in 
Figure 4. Effectively, these routines 102 direct the microprocessor 62 to store 
Q in the RAM 65 a programming configuration 104 including flags 106, module 

Uj identifications 108 and names 110. This programming configuration is set in 

h response to DTMF code sequences received at any interface on the 

-P> communications unit 12. 

hi The routines 102 shown in Figure 2 are by no means the only routines that 

;U could be available in response to DTMF tone sequences. More routines could 

SI be added to permit features such as those found on key systems, for 

example, to be made available to different communications appliances. Also, 
WD alternatively, programming, or more particularly, setting the flags, 

M identifications and names may be effected through the use of a keypad and 

LCD (not shown), for example. Or, flash memory (not shown) could be 

provided with stored prompts for prompting a user to enter IVR commands to 

effect programming. 

25 Once programming configuration information of the type described above is 
entered and stored by the microprocessor 62, the microprocessor 62 is 
directed to read the module identification 108 to determine which 
communications unit is to receive the programming information. If the module 
identification information 108 identifies the communications unit in which the 

30 microprocessor 62 is located, the microprocessor 62 simply copies the 

programming information into a local configuration memory 112. Otherwise, 
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the microprocessor 62 transmits the programming information to the other 
units in communication with the common medium 67, in a message format as 
shown in Figure 5. 

Referring to Figure 5, the message format by which commands and data are 
5 communicated between communications units is shown generally at 120. 
Messages include a source field 122, a destination field 124, a command field 
126, a length field 128, a data field 130 and a checksum field 132. The 
source field 122 is used to convey the identity of the source of the message or 
the communications unit from which the message is being transmitted. The 

10 destination field 124 is used to Identify the communications unit for which the 
message is intended. The command field 126 is used to tell the destination 
communications unit what to do with the message. The length field 128 is 
used to indicate how many bytes comprise the message. The data field 130 
is used to convey data such as a copy of the programming Information 

15 representing configuration data for the destination communications unit. The 

checksum field 132 is used in the usual way to provide for error checking. 

Exemplary messages illustrating various commands are shown generally at in 
Figures 6A-6C. The microprocessor 62 of each communications unit 12, 14, 
16, 18 is capable of producing and interpreting commands of the type shown, 

20 to effect communications between different communications units in the 

system 10. Any of the commands shown may be communicated to any other 
communications unit in the system 10 by placing successive bytes of the 
command on the communications medium 67 during a particular timeslot of 
the PCM protocol. In the embodiment described, respective bytes of 

25 commands are transmitted in successive occurrences of timeslot 0, until the 
complete message has been transmitted. All other communications units 
"listen" to the transmission, accumulating bytes from timeslot 0 until a valid 
command is identified by the succession of bytes received. When such a 
valid command has been properly received, each communications unit 12, 14, 

30 16, 18 determines whether or not the command is intended for itself, by 

reading the destination field 124 of the command. When it is determined that 
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it is the recipient of the command, the microprocessor 62 in the recipient 
communications unit transmits an acknowledge command back to the source 
communications unit. Some commands may be intended for receipt by all 
communications units and those commands may be identified by a destination 
5 field 124 having a pre-defined value such as 00H, whereupon all 
communications units treat the received command as their own, and one or 
more communications units transmit acknowledgement commands to the 
source unit. 

In the above manner, each of the communications units 12, 14, 16, 18 can 
1 0 communicate with each other by transmitting commands of the type shown in 
n Figures 6A-6C on timeslot 0 of the PCM protocol. In this embodiment time 

€3 slot 0 is arbitrated to avoid contention. 

% The commands shown in Figures 6A-6C are generated by respective 

U microprocessors of respective communications units in response to certain 

r: 15 actions being detected by the communications appliance interface 36 and/or 
the wireless transceiver port 20 at any given communications unit. Such 
H actions may include an off-hook condition, DTMF tones, loss of loop current, 

N= detection of a ring indication message from a wireless network, detection of 

S Calling Line Identification (CLID) information from the wireless network, and 

O 20 detection of call control and call progress signals from the wireless network, 

for example. On detection of these and other actions by the communications 
appliance interface 36 and/or the wireless transceiver port 20, the detecting 
interface 36 communicates corresponding signals to the microprocessor 62, 
causing it to run a routine from one of a collection of routines 125 shown in 
25 Figure 2, associated with such signals. In addition, the communications 

appliance interface 36 and/or the wireless interface 20 may perform some 
actions of its own. 

For example, in the first communications unit 12, referring to Figure 2, if the 
SLIC 80 detects loop current at the communications appliance interface 36, 
30 the SLIC 80 internally stops any ringing tone if one is occurring, stores a loop 
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current value in a local register 127 sets a loop current flag in a local register 
129 and sets an on hook flag in a local register 135, while resetting an off 
hook flag in a local register 137. Then, the SLIC 80 generates an interrupt 
signal to the microprocessor 62 on signal lines 88. Or, if the SLIC 80 detects 
5 a DTMF signal being produced at the communications appliance interface 36, 
the SLIC 80 decodes the DTMF signal and stores a corresponding DTMF digit 
in a local register 131 and then sets a digit detected flag in a local register 
133. The SLIC then generates an interrupt signal to the microprocessor 62. 

If the SLIC 80 detects a loss of loop current at the communications appliance 
10 interface 36, the SLIC 80 stores a loop current value in the local register 127, 

3 clears the loop current flag in the local register 129 and sets the off hook flag 

m in the local register 137, while resetting the on hook flag in the local register 

^ 135. The SLIC 80 then generates an interrupt signal to the microprocessor 

J1 62. 

J 1 5 The SLIC 80 is also responsive to signals received from the microprocessor 
~ i 62. For example, the microprocessor 62 may present a "ring on" signal to the 

SLIC 80, in which case the SLIC 80 generates a ringing pattern at the 

Si: 

y s communication appliance interface 36, if no loop current is detected at the 

J communications appliance interface 36. Similarly, if the microprocessor 62 

20 presents a "ring off" signal to the SLIC 80, the SLIC 80 stops any ringing 

pattern generation. If the microprocessor 62 provides a "tone on* 1 signal, the 
SLIC 80 generates the requested tone, A requested tone may be a DTMF, 
frequency shift keying (FSK), Customer Premise Equipment (CPE) alert signal 
(CAS) or a call progress (CP) signal, for example. If a "tone off' message is 
25 detected from the microprocessor 62, the SLIC 80 stops generating the 
requested tone, if the microprocessor 62 presents a "connect audio" 
message with channel data (Le., time slot identification) to the SLIC 80, the 
SLIC turns on its codec in the PCM timeslot corresponding to the data 
channel information included in the "connect audio" message. The codec in 
30 the SLIC 80 determines the direction of data during the timeslot and 

effectively forwards audio data to and from the communications appliance 
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interface 36 during the indicated timeslot !f the microprocessor 62 should 
present a "disconnect audio" message, the SLIC 80 turns off the codec 
therein. 

Actions at the wireless interface 64 may include detection of a ring indication 
5 message from the wireless network. In response, the wireless transceiver 

interface 64 generates a wireless interrupt signal to the microprocessor 62, on 
signal line 68 and provides a ringing message to the microprocessor 62. [f 
the wireless transceiver interface 64 should receive calling line identification 
data from the wireless transceiver connected thereto, the wireless transceiver 
10 interface 64 generates a wireless interrupt to the microprocessor 62, along 
pi with a CLID message including CLID data. If the wireless transceiver 

2 interface 64 detects call control and call progress signals received from the 

wireless transceiver, the wireless transceiver interface 64 generates a 
wireless interrupt to the microprocessor 62 and provides a call progress 
jjf 5 message thereto. 

^ The wireless transceiver interface 64 may also receive instructions from the 

CI microprocessor 62, such as an instruction representing a send key message, 

3 ""f along with channel data. In response, the wireless transceiver interface 64 

□ opens a voice path to the wireless network through the wireless transceiver 

C|o 24 connected thereto, effectively providing the wireless transceiver interface 
64 access to the PCM bus 76 during a timeslot corresponding to the indicated 
channel data received in the send key message instruction. At the same time, 
the wireless transceiver interface 64 communicates with the wireless 
transceiver 24 connected thereto to dial any stored digits. 

25 In addition, the microprocessor 62 may provide DTMF key instructions to the 

wireless transceiver interface 64, in which case the wireless transceiver 
interface 64 communicates with the wireless transceiver 24 to display 
corresponding DTMF digits on an LCD of the wireless transceiver 24 and to 
store the DTMF digits in a local register (not shown) of the wireless 

30 transceiver 24 or dial the digits, if an audio path is already established- In 
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addition, the microprocessor 62 may send an "end" key instruction to the 
wireless transceiver interface 64, causing it to disconnect any audio path by 
ceasing to place it in communication with the PCM bus 76 during the identified 
time slot. 

5 From the foregoing, it will be appreciated that essentially the microprocessor 
62 responds to interrupts produced by the SLIC 80 and interrupts produced by 
the wireless transceiver interface 64, To effect responses, the 
microprocessor 62 maintains an event queue 101 in which it receives event 
codes provided to it through interrupt vectors provided by the SLIC 80 and the 
10 wireless transceiver interface 64 and generated internally, by itself. 
Exemplary event codes and corresponding actions are indicated in tabular 
=3 form in Figures 7A and 7B. 

r * Effectively, the microprocessor 62 simply executes routines identified by event 

bj codes in the event queue 101, in the order in which the event codes are 

5*1 5 stored in the event queue. For example, in response to a SLIC interrupt event 

code 51 G t the microprocessor 62 enters an interrupt routine among the 
rj routines 125, in which it polls the flag and data registers 127, 129, 131, 133 P 

H; 135 and 137 in the SLIC 80, and copies the contents of the these registers 

S into a SLIC register area 140 in the RAM 65. Next, the microprocessor 62 

3§0 checks the flags stored in the SLIC register area 140, against a lookup table 

(not shown) to determine the interrupt source. If the on hook flag 135 is set, a 
SLIC on hook event code 512 is generated and stored in the event queue 
101. If the off hook flag 137 is set, a SLIC off hook event code 511 is 
generated and stored in the event queue 101. Next, the microprocessor 62 
25 checks the local configuration 112 in the RAM 65 and sets local wireless or 

global wireless voice routing flags among the flags 142. If the interrupt from 
the SLIC 80 was caused by receipt of DTMF tones at the SUC 80, as 
determined by the flags in the SLIC 80, the microprocessor 62 places a SLIC 
DTMF event code 513 in the event queue 101 and stores DTMF digits in a 
30 DTMF buffer 144 in the RAM 65, 
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When the microprocessor 62 receives a SLIC off hook event code 511 in the 
event queue 101 , it sets a SLiC in use flag 146 active in the RAM 65. If an 
incoming call flag 148 in the RAM is set, then the microprocessor 62 provides 
connect audio signals to the SLIC 80 and provides answer wireless phone 
5 signals to the wireless transceiver interface 64. If the incoming call flag 148 is 

not set, then the microprocessor 62 checks voice routing flags among the 
flags 142 in the RAM and generates a local wireless or global wireless event 
code 515 and 516 respectively and stores it in the event queue 101. 

In response to a SLIC on hook event code 512 in the event queue 101, the 

10 microprocessor 62 provides disconnect audio signals to the SLIC 80 on 

^ control lines 88. If a pass through flag 150 in the RAM 65 is set a disconnect 

Jj audio wireless PCM message 152 and free wireless PCM message 154 is 

fl communicated in slot 0, to the wireless transceiver interface in a remote 

yp communications unit Otherwise, if the pass through flag 150 is not set, end 

9[5 key signals are sent to the first wireless transceiver interface 64. Then, the 

y microprocessor 62 resets the SLIC in use flag 146 in the RAM. 

'r\ In response to a SLIC DTMF event code 513, the microprocessor 62 

determines whether an audio connection has been established by reading the 

:i? SLIC in use flag 146, and if it has not been set, to run the tone sequence 

(§0 interpreter 91 for use in programming the microprocessor 62 as described 

above. In addition, the microprocessor 62 is directed to reset a digit time out 
timer. If the pass through flag 150 is set, the microprocessor 62 generates a 
digit dialed SLIC PCM command (156 in Figure 6C) with DTMF data and 
sends it to a remote wireless transceiver interface over the common medium 

25 67. If the pass through flag 150 Is not set, then the microprocessor 62 sends 

key press signals to the wireless transceiver interface 64, along with DTMF 
data stored in the DTMF buffer 144. 

Essentially, the pass through flag 150 indicates to the microprocessor 62 
whether or not it should be placed in a pass through mode or in a non-pass 
30 through mode. In the pass through mode, all messages received by the 
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microprocessor 62 from the wireless transceiver 64 or the SLIC 80 are 
converted by the microprocessor 62 into corresponding commands selected 
from the list of commands shown in Figures 6A and 6B and are transmitted on 
slot 0 of the PCM protocol. Similarly, commands received in slot 0 by a 
5 microprocessor 62 in the pass through mode and which are of the type for 
controlling the wireless interface or the SLIC 80 are converted by the 
microprocessor 62 into corresponding signals for controlling the wireless 
interface 64 and/or SLIC 80. In this way the microprocessor 62 in one 
communications unit can directly control the wireless and/or SLIC interfaces in 
1 0 another communications unit. 

In response to a digit time out event code 514 in the event queue 101, the 

"% microprocessor 62 sends connect audio signals to the SLIC 80. If the pass 

ffl through flag 150 is set, then the microprocessor 62 transmits a key press - 

[Z wireless command (158 in Figure 6C) on the common medium 67 for receipt 

U 15 by a wireless transceiver interface on another communications unit. If the 

f*t pass through flag 150 is not set, then the microprocessor 62 generates a send 

s key signal to the wireless interface 64 in the first communications unit 12, 

?f In response to a local wireless event code 515 in the event queue 101, the 

microprocessor 62 transmits "tone on" signals to the SLIC 80, with dial tone 
9° data. 

In response to a global wireless event code 516 in the event queue 101, the 
microprocessor 62 generates a query wireless command (160 in Figure 6A) 
for transmission on the common medium 67, to query for an available wireless 
interface. If an acknowledgement command (162 in Figure 6A) is received, 
25 then the contents of the source field 122 are stored in the RAM 65 and a 
control wireless PCM command (164 in Figure 6A) is generated. If an 
acknowledgement (165 in Figure 6A) is received, then a connect event code 
524 is stored in the event queue 101. If no acknowledgement is received for 
either the query wireless or the control wireless command (160, 164 in Figure 
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6A), a connect fail event code 825 is generated and stored in the event queue 
101. 

In response to a wireless interrupt code 520 in the event queue 101, the 
microprocessor 62 reads serial data from the wireless transceiver interface 64 
5 and copies it into a serial data buffer 145 RAM 65. The serial data is checked 
against a lookup table 147 to determine the source of the serial data. If the 
serial data indicates ringing, then the microprocessor 62 generates a wireless 
incoming call event code 521 and stores it in the event queue 101. Then, the 
microprocessor 62 sets a "cell in use" flag 186 in the RAM 65 and checks the 
10 configuration table 112 in the RAM 65 and sets a local SLIC or global SLIC 
^ voice routing flag 149, or 151 in the RAM. If the wireless interrupt code was 

D created in response to calling line identification information being received, 

^ then the microprocessor 62 generates a wireless CLID data event code 522 

q and stores it in the event queue 101. If the wireless interrupt code was 

|5 created in response to a call control tone received at the wireless interface, 
then the microprocessor 62 generates a wireless call control event code 523 
and stores it in the event queue 101. 

2 in response to a wireless incoming call event code 521 in the event queue 

0 101 , the microprocessor 62 determines whether the local SLIC flag 149 is set 

jp in the RAM 65 and if so, then the processor 62 determines whether the SLIC 

in use flag 146 is not set and if so, provides "ring on" signals to the SLIC 80. 
At the same time, the incoming call flag 148 is set in the RAM 65. If the SLIC 
in use flag 146 is set, SLIC busy signals are provided to the wireless 
transceiver interface 64. If the global SLIC flag 142 is set in RAM 65, the 
>5 microprocessor 62 sends a PCM query SLIC command (166 in Figure 6A) on 

the common medium 67. If an acknowledgement command (168 in Figure 
6A) is received, then a PCM control SLIC command (170 in Figure 6A) is 
transmitted. If an acknowledgement command (172 in Figure 6A) is received, 
then a PCM generate ringing command (174 in Figure 6A) is transmitted on 
(0 the common medium 67. If no acknowledgement command (176 in Figure 
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6A) is received to either message, then a busy indication is provided by the 
microprocessor 62 to wireless transceiver interface 64. 

In response to a wireless CLID data event code 522 in the event queue 101, 
the microprocessor 62 stores calling line identification data in a CLID buffer 
5 180 in the RAM 65. It then checks whether the global SLIC flag 151 is set 
and if so, transmits a PCM send CLID command (182 in Figure 6B) on the 
common medium 67 to transmit calling line identification data stored in the 
CLID buffer 180 to a remote communications interface. If the local SLIC flag 
149 is set, then the microprocessor 62 sends a series of tone on/off signals to 
10 the SLIC 80 to transmit CLID data stored in the CLID buffer 180 to the SLIC 

n 80 in FSK format. This may be a series of 1200/2200 Hertz tones at 1200 bits 

J3 per second , for example. 

\? In response to a wireless call control event code 523 (with data) in the event 

y queue 101, the microprocessor 62 determines from the data associated with 

J; 15 event code, whether a wireless "on hook" message has been received from 
I the transceiver interface 64 or from a remote transceiver, and provides audio 

q disconnect signals to the SLIC 80. If other call control events (call progress 

M; tones, etc.) are indicated by the dates associated with the event code, then 

p the microprocessor 62 generates appropriate "tone on" signals to the SLIC 80, 

□0 to cause it to produce analog equivalent tones such as busy, overflow CAS, 
etc. 

In response to a connect event code 524 in the event queue 101, the 
microprocessor 62 sets the pass through flag 150 in the RAM 65 and sends 
"tone on" signals to the SLIC 80, with dial tone data. 

25 In response to a connect fail event code 525 in the event queue 101, the 
microprocessor 62 sends "tone on" signals with recall tone data to the SLIC 
80. 

In response to a PCM wireless call control event code 530, (with data), in the 
event queue 101, the microprocessor 62 determines whether the pass 
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through flag 150 is set in the RAM 65. If so, then the data associated with the 
PCM wireless call control event code 530 is read to determine whether the 
event was caused by the remote wireless transceiver going on hook. If so ? 
then the microprocessor 62 provides disconnect audio signals to the SLIC 80. 
5 If other call control events are identified by the data, such as call progress 

tones etc., the microprocessor 62 provides appropriate "tone on" commands 
to the SLIC 80, to cause it to produce analog equivalent tones such as busy, 
overflow, CAS, etc. 

In response to a PCM SLIC call control event code 531 (with data) in the 
10 event queue 101, the microprocessor 62 determines whether the pass 
through flag 150 is set in the RAM 65. if so, then the data is read to 
determine whether the action which generated the event code is a remote 
SLIC going on hook. If so, then the processor 62 provides end key signals to 
the wireless transceiver interface 64. If other call control events are identified 
J15 by the data, then the microprocessor 62 is directed to generate appropriate 

signals to the wireless transceiver interface 64, for wireless equivalent 
messaging. 

In response to a PCM line status SLIC event code 532, the microprocessor 62 
reads the SLIC register copy 140 to determine whether the SLfC detects an 
£0 off hook condition and if so, the microprocessor 62 sends a PCM connect 
audio SLIC command 184 on the common medium 67 and sets the pass 
through flag 150 in the RAM 65. 

In response to a PCM query SLIC message code 533 in the event queue 101, 
the microprocessor 62 sends a PCM query SLIC ACK/NACK COMMAND 
25 (168 in Figure 6A) depending on the state of the SLIC in use flag 146 in the 

RAM 65. 

In response to a PCM message code 534 in the event queue 101 t the 
microprocessor 62 converts these messages to wireless or SLIC equivalent 
control signals. 
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Outgoing Call From First Communications Appliance, Using First Wireless 
Transceiver 

Referring to Figure 8, the mechanism by which an outgoing call is made, such 
as from the communications appliance 54 to the first transceiver 24 is shown 
5 generally at 300. In order to make a call of this type, at least the local 

outgoing access flag among the flags 142 must be pre-set active. 

When the user of the communications appliance interface 54 shown in Figure 
1 takes the communications appliance 54 off hook as shown at 302 in Figure 
8, the microprocessor 62 shown in Figure 2 receives event ID codes 510 and 
10 511 shown in Figure 7 A in the event queue 101, causing the microprocessor 

□ 62 to execute the actions indicated in Figure 7A under event codes 510 and 
Sf 511 which essentially represent recognition that the communications 
H appliance 54 has gone off hook. Under these event codes, event code 51 5 is 
Jt; placed in the event queue 101 to indicate that a local cell event is to occur 
fil 1 5 and to and set the SLIC in use flag 146. 

^ Next, the dialing of DTMF digits in the outgoing call is shown generally at 304 

Q and results in event codes 513 being placed in the event queue 101 causing 

^ the microprocessor 62 to effectively gather and store dialed digits in the 

□ DTMF buffer 44. The rate of gathering and storing is monitored by the 
O 20 microprocessor 62 as indicated at block 305, until a change in the dialing rate 

is detected or a timer expires after a final digit has been entered. This results 
in event code 514 being placed in the event queue 101. 

Then, as indicated at block 306 dialing is performed on the wireless network 
in response to event code 514. 

25 Next, call establishment event codes 515, 524 or 525 are placed in the event 

queue 101, as required, to set the wireless in use flag 186 active and to reflect 
the ability of the wireless transceiver port 20, to establish a wireless call as 
indicated at 308. If a call can be established, then ring back is provided to the 
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communications appliance 54 as indicated at 310, and as provided by event 
code 523 being stored in the event queue 101 

Next, if applicable, caller identification information may be provided from the 
wireless network as indicated at 312, in which case event code 522 is placed 
5 in the event queue 101 and handled as indicated in Figure 7A, by the 
microprocessor 62, wherein the microprocessor gathers and stores CLID 
information in a SLIC CLID buffer 153 for transmission to the communications 
appliance 54, where it may be displayed. 

During the call, call control events may occur as indicated at 314 and in this 
10 regard at least one event code 523 may be placed in the event queue 101 
2 and dealt with by the microprocessor 62 as indicated at 523 in Figure 7B, to 

0 1 generate tone signals at the communications appliance 54. 

!=& 

f!I In the event that the user of the communications appliance 54 hangs up, a 

wis? 

ff 1 disconnect function 316 occurs whereby event code 512 is placed in the event 

7* 15 queue 101 and the response associated with that event code shown in Figure 

{3 7A is executed by the microprocessor $2, whereby the microprocessor 62 

|i transmits "end" key signal to the first wireless interface 64 and resets the SLIC 

4f in use and cell in use flags among the flags 142 and any other flags that may 

F§ have been used in this call scenario, to disconnect the first wireless 

20 transceiver 24 as indicated at 31 8, to terminate the call. 

Outgoing Call From First Communications Appliance, Using Second Wireless 
Transceiver 

Referring to Figure 9, to make an outgoing call from the communications 
appliance 54 shown in Figure 1 to the second wireless transceiver 26, the 
25 local configuration is such that at least the global outgoing access flag among 
the flags 142 is active. When the user takes the communications appliance 
54 off hook as shown at 322 in Figure 9, event ID code 510 is stored in the 
event queue 101 shown in Figure 2, In response to the SLIC interrupt event 
510, the SLIC off hook event code 511 is stored in the event queue 101 to 
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represent recognition that the communications appliance 54 has gone off 
hook. This also results in the generation of a global wireless event code 516 
being stored in the event queue 101, which causes the microprocessor 62 to 
transmit a query wireless command (160 in Figure 6A) on the common 
5 medium 67 as indicated at 324, to determine the availability of the second 

wireless transceiver port 22 on the second communications unit 14. If a query 
acknowledgement is received as indicated at 326, control of the second 
wireless interface of the second wireless transceiver port 22 is established to 
which a reply is obtained as indicated at 328, If a connect fail event command 
10 is received from the second wireless interface a connect fail event 525 is 

stored in the event queue and the microprocessor 62 in the first 
0 communications unit 12 provides a busy tone to the communications 

jj appliance as indicated at 330. If a connect event command is received from 

*t the second wireless interface, a connect event code 524 is stored in the event 

Jb queue 101 of the first communications unit 12 and the microprocessor 62 sets 
f] the pass through flag 150 active and provides dial tone to the communications 

r appliance 54, as indicated at 332. The user may then dial DTMF digits, as 

R indicated generally at 334, which are handled as described above in 

M> connection with event codes 513 and 514, wherein the microprocessor 62 

jfl) gathers and stores dialed digits in the DTMF buffer until the rate of change of 

Q digit entry changes, or their expiry occurs indicating the user has stopped 

dialing. Then as indicated at 336, the digits in the DTMF buffer 144 are 
communication to and dialed by the second transceiver 26 in response to 
commands such as send FSK (182 in Figure 6B). 

25 As indicated at 338, in the event that the second wireless transceiver in the 
second communications unit 14 receives call control signals, appropriate 
commands are sent to the first communications unit 12, using channel zero to 
cause the microprocessor 62 to place a PCM wireless call control event code 
530 (with data) into the event queue 101, to which it responds as indicated at 

30 530 in Figure 7B, to execute a call control function such as providing a 

disconnect audio signal to the communications appliance interface 36 to 
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discontinue the audio path in response to a user going on hook at the 
receiving end of the call. 

In the event that the user of the communications appliance 54 hangs up, as 
indicated at 340, a disconnect function occurs whereby event code 512 is 

5 placed in the event queue 101 and the response associated with that event 
code shown in Figure 7A is executed by the microprocessor 62, whereby the 
microprocessor 62 transmits an "end" key signal to the second wireless 
interface and resets the SLIC in use and wireless in use flags 146, 186 in the 
first communications unit 12 and any other flags that may have been used in 

10 this call scenario, to disconnect the second wireless transceiver 26 as 
indicated at 342, to terminate the call. 

01 Establishing a Call From the First Wireless Transceiver to the First 

l& Communications Appliance 

I - 5 

fll Similarly, local communications may be established between the first wireless 

^5 transceiver port 20 and the first communications appliance interface 36 to 
O permit the first wireless transceiver 24 to communicate with the 

*2 communications appliance 54, To do this, the local configuration is 

S programmed such that at least the local incoming access flag is set active, 

S Referring to Figure 10 as shown at 350, when a call is received at the first 

20 transceiver 24 shown in Figure 1 from a wireless base station, a wireless 
interrupt event code 520 is produced by the wireless transceiver interface 64 
and stored in the event queue 101 shown in Figure 2. The microprocessor 62 
responds as indicated at 352 in Figure 10, wherein it looks up the current 
configuration 112 and produces and stores the wireless incoming call event 
25 code 521 in the event queue 101. The microprocessor 62 responds to this 
event code as indicated at 354, by setting the cell in use flag 186 and setting 
the local SLIC voice routing flag 149 and establishes communications with the 
SLIC 80, to cause the communications appliance connected thereto to receive 
ring signals. 
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As indicated at 356, in the event that wireless calling line identification data is 
received, wireless CLID data event code 522 is stored in the event queue 101 
and dealt with as indicated at 358 in Figure 10, whereupon the 
microprocessor stores CLID data in the CLID buffer 180 and provides it to the 
5 communications appliance 54. As indicated at 360, when the user answers 
the call at the communications appliance 54, a SLIC interrupt event code 510 
is produced and stored in the event queue 101, resulting in a SLIC off hook 
event code 511 being stored in the event queue 101 and resulting in "connect 
audio" signals being provided to the SLIC 80 and answer key signals being 
10 provided to the first wireless transceiver interface 64 to cause it to establish 
communication with the first wireless transceiver 24 to effect an "answer" key 
press, whereby an audio path is established between the communications 
appliance and the first wireless transceiver, as indicated at 362. 

As indicated at 364, while the audio path is established, if the user of the 
15 communications interface 54 dials a digit SLIC DTMF, event code 513 is 
placed in the event queue 101, causing the microprocessor 62 to store the 
digit and communicate it to the first wireless transceiver 24 for dispatch just as 
if it were a keypress on the handset of the first wireless transceiver 24. 

As indicated at 366, if the user hangs up at the communications appliance 54, 
20 then a SLIC interrupt code 510 is generated, which produces a SLIC on hook 
event code 511 to which the microprocessor 62 responds as indicated at 368 
in Figure 10, whereupon the audio path is disconnected and "End" key signals 
are communicated to the first wireless transceiver 24 and SLIC in use and 
transceiver in use flags 146 and 186 are reset. As indicated at 370, if the 
25 originating party should end the call, the wireless transceiver interface 64 
causes a wireless call control event code 523 (with data), to be placed in the 
event queue 101 to which the microprocessor 62 responds as indicated at 
372, whereupon the audio path is disconnected and SLIC in use and 
transceiver in use flags 146 and 186 are reset and the call is ended. 
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Establishing a Call From the First Wireless Transceiver to the Second 
Communications Appliance 

Similarly, a call may be made from the first wireless transceiver 24 to the 
second communications appliance 42 by first programming the global 
5 outgoing access flag 142 active regardless of the states of the remaining 
access flags. 

Referring to Figure 11, events associated with establishing a call from the first 
wireless transceiver 24 shown in Figure 1 to the second communications 
appliance such as extension telephone 42, 44, or 46 connected to the third 
10 communications unit 16, for example, are shown generally at 450- This 
O procedure begins with a wireless interrupt event code 520 being stored in the 
event queue 101 shown in Figure 2, in response to receipt of a wireless call at 
M; the first transceiver 24, The microprocessor 62 responds to the event, as 
^ indicated at 452 where it looks up the current configuration 112 and produces 
15 and stores a wireless incoming call event code 521 to which the 
^ microprocessor 62 responds as indicated at 454, by setting the global SLIC 

CI flag 151 and by sending a PCM Query SLIC command (166 in Figure 6A) on 

Z 4 the common medium 67. 

n As indicated at 456, if an acknowledgement is received a control SLIC 

SS) command (170 in Figure 6A) is transmitted on the common medium 67. If an 

acknowledgement command (168 in Figure 6A) is received, then a PCM 
control SLIC command (170 in Figure 6A) is transmitted as indicated at 458. 
As indicated at 460> if an acknowledgement command (172 in Figure 6A) is 
received, then as indicated at 462, a PCM generate ringing command (174 in 
25 Figure 6A) is transmitted on the common medium 67. If no acknowledgement 

command (176 in Figure 6A) is received to either message at steps 454 or 
458, then as indicated at 464, a busy indication is provided by the 
microprocessor 62 to wireless transceiver interface 64 until the call originator 
terminates the call. 
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In response to a wireless CLID data event code 522 in the event queue 101, 
as indicated at 466, the microprocessor 62 stores calling line identification 
data in a CLID buffer 180 in the RAM 65. It then checks whether the global 
SLIC flag 151 is set and if so, transmits a PCM send CLID command (182 in 
5 Figure 6B) on the common medium 67 to transmit calling line identification 
data stored in the CLID buffer 180 to a remote communications interface as 
indicated at 468. 

As indicated at 470, if the second communications appliance 42 is off hook, in 
other words the second communications appliance interface 38 is in use, a 
10 PCM line status SLIC event code 532 is stored in the event queue 101 to 

ri which the microprocessor 62 responds, as indicated at 472, effectively 
5 returning a busy signal to the originating caller, Otherwise a pass through 
u mode is established and an audio path is established as indicated at 474 

y As indicated at 476 and 478, if the second communications appliance 42 
j§ should go on hook during the call, a SLIC Line - Status Command (157 in 
^ Figures 6C) is transmitted on the common medium 67 to the first 

sj communications unit 16. This causes a PCM SLIC call control event code 

\I 531 to be stored in the event queue 101. In response, the microprocessor 62 

q executes the functions indicated at 480 in which the microprocessor 62 

16 causes "End" key signals to be provided to the first wireless transceiver 24 to 
terminate the wireless call. 

While specific embodiments of the invention have been described and 
illustrated, such embodiments should be considered illustrative of the 
invention only and not as limiting the invention as construed in accordance 
25 with the accompanying claims. 
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What is claimed is: 

1 . A communications unit comprising: 

a) a first wireless transceiver port operable to communicate with a 
first wireless transceiver operable to conduct wireless 

5 communications with a wireless base station; and 

b) a first expansion interface in communication with said first 
wireless transceiver port and operable to communicate with a 
second communications unit on a plurality of communications 
channels, to permit said second communications unit to access 

1p the first wireless transceiver, 

*f* 2. The communications unit of claim 1 wherein said first expansion 
yy interface is operable to conduct communications with the second 

5 s I 

communications unit on time multiplexed channels, 

s 3. The communications unit of claim 1 wherein said expansion interface is 

tjf operable to conduct communications with the second communications 

M' unit on frequency multiplexed channels, 

y 4, The communications unit of claim 1 wherein said first wireless 

transceiver port and said first expansion interface are on a common 
base, 

20 5. The communications unit of claim 1 wherein said first expansion 
interface is operable to conduct simultaneous communications with 
said second communications unit on said plurality of communications 
channels. 

6. The communications unit of claim 1 further comprising a first 
25 communications appliance interface operable to communicate with at 

least one of the first wireless transceiver and said first expansion 
interface. 
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The communications unit of claim 6 wherein said first communications 
appliance interface includes an analog telephone interface. 

The communications unit of claim 6 wherein said first wireless 
transceiver port, said first communications appliance interface and said 
first expansion interface are contained within a common base. 

The communications unit of claim 6 wherein said first expansion 
interface and said first communications appliance interface are 
selectively operable to use said first wireless communications interface. 

The communications unit of claim 6 wherein said first expansion 
interface is operable to simultaneously support independent 
communications on said first appliance interface and with the wireless 
transceiver. 

The communications unit of claim 6 wherein said first expansion port is 
programmable by commands received at said communications 
appliance interface. 

The communications unit of claim 1 wherein said first expansion port is 
programmable by commands received from at least one of said first 
wireless interface and said second communications unit. 

The communications unit of claim 12 wherein said first expansion port 
is programmable to cause said first wireless transceiver port to 
selectively communicate with one of a plurality of communications units 
operable to communicate with said first expansion transceiver. 

The communications unit of claim 12 wherein said first communications 
appliance port is programmable by commands received from a 
communications appliance in communication with said first 
communications appliance port. 
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15. The communications unit of claim 1 wherein said first expansion 
interface comprises a bus interface. 

16. The communications unit of claim 15 wherein said bus interface 
includes a Pulse Code Modulation bus interface, 

5 17. The communications unit of claim 1 wherein said first wireless 
transceiver port includes a receptacle operable to receive and hold a 
wireless telephone. 

18. The communications unit of claim 1 wherein said first wireless 
transceiver port is operable to communicate with a date interface on a 

1 0 wireless telephone. 

19. The communications interface of claim 1 wherein said expansion 
interface is operable to communicate with a plurality of other 
communications units, 

20. The apparatus of claim 1 further comprising a processor circuit 
15 programmed to effect communications between said first wireless 

transceiver port and said first expansion interface. 

21. The apparatus of claim 20 further comprising a communications 
appliance interface, said processor circuit being operable to effect 
communications between said first wireless transceiver port, said first 

20 expansion interface and said communications appliance interface. 

22. The apparatus of claim 21 wherein said processor circuit is 
programmed to receive dialed digits from said communications 
appliance interface and communicate said dialed digits to said first 
wireless transceiver port to cause a transceiver in communication with 

25 said first wireless transceiver port to dial said dialed digits on a wireless 

network. 
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23. The apparatus of claim 22 wherein said processor circuit is 
programmed to communicate said dialed digits to said first wireless 
transceiver interface in response to a change in the rate at which dialed 
digits are received at said communications appliance interface. 

5 24. The apparatus of claim 23 wherein said processor circuit is 
programmed to communicate said dialed digits to said first wireless 
transceiver interface in response to expiry of a timeout period after 
entry of said dialed digits at said communications appliance, 

25. A system for providing multiple access to a wireless transceiver, the 
1 0 system comprising: 

H a) a plurality of communications units, at least one of which 

includes: 

W j) a first wireless transceiver port operable to communicate 

y with a first wireless transceiver operable to conduct 

l§ wireless communications with a wireless base station; 

\j and 

g ii) a first expansion interface in communication with said first 

S wireless transceiver port and operable to communicate 

with said plurality of communications units on a plurality 
20 of communications channels, to permit said plurality of 

communications units to access the first wireless 

transceiver 

26- The system of claim 25 wherein each of said communications units 
comprises a communications appliance interface operable to 
25 communicate with said first wireless transceiver port. 



27. The system of claim 26 wherein at least some of the communications 
units have respective wireless transceiver ports operable to be 
accessed by one of said communications appliance interfaces. 
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28. The system of claim 27 wherein any of said communications appliance 
interfaces can access any of said wireless transceivers, through 
respective expansion interfaces on respective communications units on 
which said any of said communications appliances are located and 
5 respective communications units on which said wireless transceivers 

are located. 

29- The system of claim 27 wherein any of said communications units is 
operable to receive programming information from other 
communications units to configure said any of said communications 
10 units to selectively make its wireless transceiver port and its 

O communications appliance port communicate with a wireless 

Sf transceiver port or a communications appliance port of at least one 

M> other of said plurality of communications units, 

30. A method of providing multiple access to a wireless transceiver, 
yj!5 comprising supporting communications through a first expansion 
1 ; , interface, on one of a plurality of communications channels, between a 
\J first wireless transceiver port of a first communications unit and a 

second communications unit, where said first wireless transceiver port 
O is operable to communicate with a first wireless transceiver operable to 

^ ? 20 conduct wireless communications with a wireless base station. 

31 . The method of claim 30 wherein supporting communications comprises 
conducting communications with the second communications unit on 
time multiplexed channels. 

32- The method of claim 30 wherein supporting communications comprises 
25 conducting communications with the second communications unit on 

frequency multiplexed channels. 
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The method of claim 30 wherein supporting communications comprises 
supporting communications between said first wireless transceiver port 
and said first expansion interface within a common base. 
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34. The method of claim 30 wherein supporting communications comprises 
conducting simultaneous communications with said second 
communications unit on said plurality of communications channels. 

35. The method of claim 30 further comprising conducting communications 
5 between a first communications appliance interface and at least one of 

the first wireless transceiver and said first expansion interface, 

36. The method of claim 35 further comprising conducting communications 
with a telephone in communication with said first communications 
appliance interface. 

O 10 37. The method of claim 35 further comprising selecting which of said first 
expansion interface and said first communications appliance interface 
^ are to use said first wireless communications interface. 

m 38. The method of claim 35 further comprising simultaneously supporting 

W independent communications with said first appliance interface and 

□ 15 with said wireless transceiver. 

^ 39. The method of claim 35 further comprising programming said first 

5 expansion port by commands received at said communications 

3 appliance interface. 

40. The method of claim 30 further comprising programming said first 
20 expansion port by commands received from at least one of said first 

wireless interface and said second communications unit 

41. The method of claim 40 further comprising programming said first 
expansion port to cause said first wireless interface to selectively 
communicate with one of a plurality of communications units operable 

25 to communicate with said first expansion port. 

42. The method of claim 40 further comprising programming said first 
communications appliance port by commands received from a 
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communications appliance in communication with said first 
communications appliance port. 

43. The method of claim 30 wherein supporting communications comprises 
supporting communications through a bus interface, 

5 44. The method of claim 43 wherein supporting communications comprises 
supporting communications through a Pulse Code Modulation bus 
interface, 

45. The method of claim 30 further comprising receiving and holding a 
wireless telephone in a receptacle, 

4b 46. The method of claim 30 further comprising causing said first wireless 
|Ll transceiver port to communicate with a data interface on a wireless 

^ telephone. 

Hi 47. The method of claim 30 further comprising communicating with a 

? i plurality of other communications units. 

1J5 48. The method of claim 30 further comprising receiving dialed digits from 
Q a communications appliance interface and communicating said dialed 

S digits to said first wireless transceiver port to cause a transceiver in 

communication with said first wireless transceiver port to dial said 

dialed digits on a wireless network. 

20 49. The method of claim 48 further comprising communicating said dialed 
digits to said first wireless transceiver interface in response to a change 
in the rate at which dialed digits are received at said communications 
appliance interface, 

50, The method of claim 49 further comprising communicating said dialed 
25 digits to said first wireless transceiver interface in response to expiry of 

a timeout period after entry of said dialed digits at said communications 
appliance. 
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51 A method of providing multiple access to a wireless transceiver, the 
method comprising supporting communications through a first 
expansion interface, on one of a plurality of communications channels, 
between a first wireless transceiver port of a first communications unit 
and a plurality of communications units, where said first wireless 
transceiver port is operable to communicate with a first wireless 
transceiver operable to conduct wireless communications with a 
wireless base station. 

52. The method of claim 51 further comprising supporting communications 
between a communications appliance interface on any of said 
communications units and said first wireless transceiver port. 



ff 1 53, The method of claim 52 further comprising supporting communications 

[Z between wireless transceiver ports on at least some of said 

W communications units and communications appliance interfaces on at 

|5 least some of said communications units. 

O 54, The method of claim 53 supporting communications access through 

i2 respective expansion interfaces on respective communications units to 

J3 permit any of said communications appliance interfaces to access any 

?j of said wireless transceivers. 

20 55. The method of claim 53 further comprising programming any of said 
communications units from other communications units to configure 
said any of said communications units to selectively make its wireless 
transceiver port and its communications appliance port communicate 
with a wireless transceiver port or a communications appliance port of 

25 at least one other of said plurality of communications units. 
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ABSTRACT 

The present invention addresses the above need by providing a 
communications unit comprising a first wireless transceiver port operable to 
communicate with a first wireless transceiver operable to conduct wireless 
communications with a wireless base station; and a first expansion interface in 
communication with the first wireless transceiver port and operable to 
communicate with a second communications unit on a plurality of 
communications channels, to permit the second communications unit to access 
the first wireless transceiver. Effectively, a plurality of communications units of 
the type described above may be connected together to create a system for 
providing multiple access to a wireless transceiver, where the wireless 
transceiver may be a wireless transceiver on any of the so connected 
communications units. Using a system of this type, users may add the ability to 
add additional communications appliances and/or additional wireless 
communications paths to the system. Thus, the system is expandable and 
contractible and completely eliminates the need to connect communications 
appliances to land lines. In one embodiment the first expansion interface is 
operable to conduct communications with the second communications unit on 
time multiplex channels. Alternatively, such communications may be conducted 
on frequency multiplex channels. 
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Stimulus 


Response 


Dfetprt DTMF nrooram code from SLiC 80 or 
wireless interface 64 (ex: *9Q) 


Set program mode flag in RAM 65 


Hfitert Hifiita '1 nntY from SLIC 3D orwirpl©^ 

UWiCUL vJImILO t IIHJl J) Will vU\> WW V* *wilcj*5>>0 

interface 64 


Set module id s nnn in RAM 65 


Oetect digits '2\ '0' from SUC 80 or wireless 
interface 64 


Set LOCAL outgoing access flag in RAM 65 


Detect digits '2', T from SLIC 80 or wireless 
interface 64 


Set GLOBAL outgoing access flag in RAM 
65 


Detect digits '3', '0' from SLiC $0 or wireless 
interface 64 


Set LOCAL incoming access flag in RAM 65 


Detect digits '3\ J 1 r from SLIC 80 or wireless 
interface 64 


Set GLOBAL incoming access flag in RAM 
65 


Detect digits '4 nnn' from SLIC 60 or wireless 
interface 64 


Set module name = nnn in RAM 65 



Fig. 4 
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Source 

(122) 


Destination 
(124) 


Command 

(126) 


Length 
(128) 


Data 
(130) 


Checksum 
(132) 



Fig. 5 
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Command Set, (Channel 0 commands) 



1.0 Query_SLIC (166) 
"SRC I DEST 



01 



NULL 



Checksum 



1,1 Query _SLIC Acknowledgement (168) 



SRC 



DEST 



01 



ACK/NACK 



Checksum 



2.0 Query_CELL(160) 



SRC 



DEST 



02 



NULL 



Checksum 



2.1 Query_CELL Acknowledgement (162) 



SRC 



DEST 



02 



ACK/NACK | Checksum 



3.0 Control_SLtC(170) 

Requests control of a particular SLIC 



SRC 



DEST 



03 



NULL 



Checksum 



3.1 Control_SLIC Acknowledgement (172) 

Response to a Control request to indicate that control has been established. 

I 03 r-^TT^ 



SRC 



DEST 



ACK/NACK Checksum 



4.0 Control_CELL (164) 
Requests control of a particular CELL 



DEST 



04 



NULL 



Checksum 



4.1 Control_CELL Acknowledgement 



SRC 



DEST 



04 



ACK/NACK Checksum 



5.0 Free_SLiC ( ) 

Releases control of a particular SLiC 



SRC 



DEST 



05 



NULL 



Checksum 



5.1 Free SLIC Acknowledgement 



SRC 



DEST 



05 



s & 



6.0 Free_CELL (154) 

Releases control of a particular CELL 



SRC 



DEST 



06 



NULL 



Checksum 



6.1 Free CELL Acknowledgement 



SRC 



DEST 



06 



I SRC 



7.0 Gen_R1NG(174) 
Command to SLIC to generate ring tone 



ACK/NACK 



Checksum 



DEST 



07 



Ring Data 



Checksum 



\1b 



7.1 Gen_RING Acknowledgement (176) 



SRC 



DEST 



07 



| ACK/NACK I Checksum 



ACK/NACK | Checksum | 



Fig. 6 A 
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8.0 GenJTONE 

Command to SUC to generate a particular tone (CAS, SAS, CP etc) 





SRC 


DEST 


08 


N 


Tone Data | Checksum 










! ! 




8.1 <3en_TONE Acknowledgement 








SRC 


DEST 


OS 


1 


ACK/NACK 


Checksum 


9.0Send_FSK(182) 

Command to SLIC to transfer FSK data (caller ID, Message waiting, ADSl etc) 






SRC 


DEST 


09 


N 


CLIO Data 


Checksum 




9.1 Send_CLID Acknowledgement 










SRC 


DEST 


09 




ACK/NACK 


Checksum | 


[01 


10.0 ConnectAudio_SLlC (184) 

Command to SLIC to connect audio to a particular PCM channel 






I SRC 


OEST 


OA 


1 


Channel 


Checksum 




10.1 ConnectAudio_SLIC Acknowledgement 










I SRC 


DEST 


OA 


1 


ACK/NACK 


Checksum 




1 1 .0 ConnectAudiojCELL 

Command to CELL to connect audio to a particular PCM channel 








| SRC 


| OEST 


0B 


0 


Channel 


Checksum 




1 1.1 ConnectAudio_CELL Acknowledgement 










SRC 


DEST 


0B 


1 


ACK/NACK 


Checksum 




12.0 DisconnectAudio_SLIC 

Command to SLIC to disconnect audio path 








In 


| SRC 


DEST 


OC 


|1 


Channel 


Checksum 




12.1 DisconnectAudio_SLIC Acknowledgement 










SRC 


I DEST 


OC 


1 


ACK/NACK 


Checksum | 




13.0 DiseonnectAudio_CELL (152) 
Command to CELL to disconnect audio path 








| SRC 


] DEST 


| 0D 


lo 


NULL 


| Checksum ! 




13.1 DisconnectAudio_CELL Acknowledgement 










| SRC 


DEST 


0D 


1 1 


| ACK/NACK 


| Checksum 



Fig. 6B 
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\ H.OSLlCJJneStatus 

V Message generated by SL1C to indicate line status (on-hook or off-hook) 





SRC 


DEST | 


0E 


0 | NULL | 


Checksum | 




14.1 SLIC LineStatus Acknowledgement 










SRC | 


DEST 


0E | 


1 


ACK/NACK 


Checksum 




15.0 SLIC_Digit$Diaied (156) 

Messaae Generated bv SLIC to indicate that digits have been detected at the analog interface 


SRC I 


DEST I 


OF | 


1 


Digit | 


Checksum | 




15.1 SLIC DigitsDialed Acknowledgement 










SRC I 


DEST 


OF 


1 I 


ACK/NACK | 


Checksum | 


16.0 KeyPress_CELL (158) 

Command to CELL telling it to simulate key presses. 






I SRC 


DEST 


10 | 


1 ! 


Key Data 


Checksum 




16.1 KeyPress_CELL Acknowledgement 










I SRC 


DEST I 


10 I 


1 


ACK/NACK 


Checksum 


m 


17.0 CELL_Digit$Dialed 

Message generated by CELL to indicate that digits have been detected at the CELL 




I SRC 


DEST 


11 


1 


Digit 


Checksum 


p= 


17.1 CELL DigitsDialed Acknowledgement 










SRC 


I DEST 


11 


1 


ACK/NACK 


Checksum 


$ * '£ 


18,0 CELL CallProgress 

Message generated by CELL to indicate call progress tones (SAS. CAS, Busy, Overflow etc) 




I SRC 


I DEST 


12 


1 


Key Data 


Checksum | 


"""1 


18.1 CELL CallProgress Acknowledgement 








s 


i SRC 


I DEST 


12 


1 


ACK/NACK 


Checksum | 




19.0 Global_Query_Free_CELL 

Command sent globally to find the existence of a free CELL 








I SRC 


0 (global) 


13 


0 


NULL 


Checksum 




19.1 Global_Query_Free_CELL Acknowledgement 
Returns the identification of a free CELL 








I SRC 


| DEST 


13 


1 


| ACK/NACK 


Checksum 




20.0 Global_Query_Modu!e_Ex»st 










I SRC 


0 (global) 


14 


0 


NULL 


Checksum 




20.1 Global Query Module Exist Acknowledgement 








SRC 


DEST 


14 


i 1 


| ACK/NACK 


Checksum 



Fig. 6C 
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Event ID 


Stimulus 


Response | 




510 


SLIC interrupt 


Poll SUC, read registers, copy registers into RAM 65 

Check flags against lookup table for Interrupt Source 

On-hook: Generate SLIC on-hook event 

Off-hook: Generate SUC off-hook event. Check programming 

tables in RAM 65 and set LOCAL_CELL or GLOBAL_CELL voice 

routing flag. 

DTMF: Generate SLIC DTMF event Store digit in RAM 65. 




511 


SUC Off-hook 
event 


Set SUCjnjJse flag in RAM 65, 
If incoming call flag: 

Generate connect audio message to SLIC 80. Send "ANSWER" 
cell phone key to wireless interface 64, 
if not incoming call flag: 

Check RAM 65 voice routing flags and generate LOCAL_CELL or 
GLOBAL CELL event. 




512 


SLIC On-hook 
event 


Generate Disconnect Audio message to SLIC 80. If pass through 
send DisconnectAudio__C£LL PCM rnsg and freeJSELL PCM msg 
to Common medium interface 66 else send 'END" key to wireless 
interface 64. 

Reset SLIC in use flag in RAM 65. 




513 


SUC DTMF 

event 


If no audio connection check for programming codes and if no 
audio connection: reset digit timeout timer, (f pass through 
generate DigitsDiaied^SLiC PCM message with DTMF data else 
send key press message to wireless interface 64 with DTMF data 
stored in RAM 65. 




514 


Digit timeout 
event 


Send connect audio msg to SLIC 80 
If pass through flag is set in RAM 65 generate "SEND" key to 
remote cell via PCM send key command, else generate "SEND* 
key to wireless interface 64, 




515 


LOCAL_CELL 
event 


Send Tone ON message to SLIC 80 with Dial tone data. 




516 


GLOBALCEL 
L event 


Generate PCM command to query for an available wireless 
interface, if ACK, store Source field in RAM 65 and generate 
Control Cell PCM message. If ACK generate connect event. If 
NACK for either msq, generate connect fail event 




520 


CELL interrupt 


Read serial data, copy into RAM 65. Check against lookup table 
to determine source: 

Ringing: Generate CELL incoming call event. Set cell in use flag. 
. Check programming tables in RAM 65 and set LOCAL_SL!C or 
GLOBAL_SLlC voice routing flag, 
CUD: Generate CELL CUD data event 

Call control: generate CELL call control event (call progress tones, 
caller ID, far end disconnect etc! 



Fig. 7A 



JUL 19 2000 12:40 PM FR W.GEORGIA UANCOUUER 682 2083 TO 13239340202 



P. 19 





521 


CELL incoming 
call event 


If LOCAL_SLiC flag is set in RAM 65: 

If SLICJn_use flag is not set T generate ring ON msg to SLIC 80. 
Set incoming call flag in RAM 65. If SLICJn_use flag is set return 
a SLIC busy message to wireless interface 64. 
IF GLOBAL_SLfC flag is set in RAM 65: 

Send PCM query SLIC message to Common medium interface 66. 
If ACK then send PCM Control SLIC. IF ACK then send PCM 
Gen_R(NG msg. 

IF NACK to any then send busy msg to wireless interface 64 
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CELL CUD 
data event 


Store CLID data in RAM 65. 

If GLOBAL_SLiC flag is set in RAM 65; 

Send PCM send_CLlD msg to Common medium interface 66 to 
transmit CLID data stored in RAM 65- 
If LOCAL_SLIC flag is set: 

Send series of Tone ON/OFF commands to SLIC to transmit CLID 
data stored in RAM 65 to SLIC 80 in FSK format (series of 
1200/2200 Hz tones at 1200 bits/second) 


Li 


523 


CELL call 
control event 
with data 


If CELL on hook msg, generate Disconnect Audio msg to SLIC 80. 
If other call control events (call progress tones etc) generate 
appropriate tone ON commands to SLIC 80 for analog equivalent 
tone (busy, overflow, CAS etc) 
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Connect event 


Set pass through flag in RAM 65. Send Tone ON message to 
SLIC 80 with Dial tone data- 
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Connect fail 
event 


Send tone ON msg with recall tone data to SLIC 80 


























Ms 
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PCM CELL call 
control event 
with data 


If pass through flag is set in RAM 65; 

If PCM CELL on hooK msg, generate Disconnect Audio msg to 
SLIC 80. If other call control events (call progress tones etc) 
generate appropriate tone ON commands to SLIC 80 for analog 
equivalent tone (busy, overflow, CAS etc) 
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PCM SLIC call 
control events 
with data 


If pass through flag is set in RAM 65: 

If PCM SLIC on hook msg, generate send "END" key to wireless 
interface 64. If other call-control events, generate appropriate 
commands to wireless interface 64 for cellular equivalent 
message. 
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PCM line status 
SLIC 


If off-hook send PCM Connect Audio SLIC msg to Common 
medium interface 66. Set pass through flag in RAM 65 
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PCM Query 
SLIC msg 


Send PCM Query SLIC ACK/NACK depending on state of 
SLlC_in_use flag in RAM 65 
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PCM msgs 


All PCM messages listed in PCM section are accepted by the 
microprocessor and converted to CELL or SLIC equivalents. 



Fig. 7B 
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DECLARATION AND POWER OF ATTORNEY 

As a below-named inventor, I hereby declare (hat: 

My residence, post office address and citizenship are as stated below beneath my name, 

I believe that I am the original, first and sole inventor [if only one name is listed below] or an 
original, first and joint inventor [if plural names are listed below] of the subject matter which is 
claimed and for which a patent is sought on the invention entitled: 

COMMUNICATIONS UNIT, SYSTEM AND METHODS FOR PROVIDING MULTIPLE 
ACCESS TO A WIRELESS TRANSCEIVER 

the specification of which [check one] 
[x] is attached hereto 
[ ] was filed on as Application Serial No, 



I hereby state feat I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37, Code of Federal Regulations §L56(a). 

"(a) A patent by its very nature is affected with a public interest. The public interest is 
best served, and the most effective patent examination occurs when, at the time an 
application is being examined, the Office is aware of and evaluates the teachings of all 
information material to patentability. Each individual associated with the filing and 
prosecution of a patent application has a duty of candor and good faith in dealing with the 
Office, which includes a duty to disclose to the Office all information known to that 
individual to be material to patentability as defined in this section- The duty to disclose 
information exists with respect to each pending claim until the claim is cancelled or 
withdrawn from consideration, or the application becomes abandoned. Information 
material to the patentability that is cancelled or withdrawn from consideration need not be 
submitted if the information is not material to the patentability of any claim remaining under 
consideration in the application. There is no duty to submit information which is not 
material to the patentability of any existing claim. The duty to disclose all information 
known to be material to patentability is deemed to be satisfied if all information known to 
be material to patentability of any claim issued in a patent was cited by the Office or 
submitted to the Office in the manner prescribed by Section L97(b)-(d) and L98. 
However, no patent will be granted on an application in connection with which fraud on the 
Office was practiced or attempted or the duty of disclosure was violated through bad faith 
or intentional misconduct. Hie Office encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart 
application, 

(2) the closest information over which individuals associated with the filing or 
prosecution of a patent application believe any pending claim patentably 
defines, to make sure that any material information contained therein is 
disclosed to the Office. 
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(b) Under this section, information is material to patentability when it is not cumulative 
to information already of record or being made of record in the application, 
and 

(1) It establishes, by itself or in combination with other information, a prima 
facie case of unpatentability of a claim; or 

(2) It refutes, or is inconsistent with, a position the applicant takes in; 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 



A prima facie case of unpatentability is established when the information compels a 
conclusion that a claim is unpatentable under the preponderance of evidence, burden-of- 
proof standard, giving each term in the claim its broadest reasonable construction consistent 
with the specification, and before any consideration is given to evidence which may be 
submitted in an attempt to establish a contrary conclusion of patentability. H 

I hereby claim foreign priority benefits under Title 35, United States Code §119 and/or §365 of any 
foreign application^] for patent or inventor's certificate listed below and have also identified below 
any foreign application for patent or inventor's certificate filed by me or my assignee disclosing the 
subject matter claimed in this application and having a filing date (1) before that of the application 
^ on which priority is claimed, or (2) if no priority claimed, before the filing of this application: 

J PRIOR FOREIGN APPLICATION^] Priority Claimed 

1^ ^ i _ _ NO 

[Number] (Country] [Day/Monch/Year filed] 

01 I hereby claim the benefit under Title 35, United States Code, §120 of any United States 

yj application^] listed below and, insofar as the subject matter of each of the claims of this application 
is not disclosed in the prior United States application in the manner provided by the first paragraph 

□ of Title 35, United States Code §112, I acknowledge the duty to disclose information which is 

SJ material to patentability as defined in Title 37, Code of Federal Regulations §L5<5(a) which became 

M available between the filing date of the prior application and the national or PCT international filing 

yrf date of this application: 

S [Application Serial No,] [Filing Date] [Status: patented, pending, abandoned] 



POWER OF ATTORNEY: As a named inventor, I hereby appoint as my attorneys and/or agents, 
with full powers of substitution and revocation, to prosecute this application and transact all 
business in the Patent and Trademark Office connected (herewith: 



Richard P. Berg, Reg. No. 28,145 Victor Repkm 7 Reg- No. 45,039 

Mavis S. Gallenson, Reg. No. 32,464 John Palmer, Reg. No. 36,885 

Kam C. Louie, Reg. No. 33,008 Peter D. Oalloway, Reg. No. 27 f 885 

Ross A. Schmitt, Reg. No, 42,529 William R. Evans, Reg. No. 25, 858 

SEND CORRESPONDENCE TO: Richard P. Berg 

LADAS& PARRY 

5670 Wilshire Boulevard, Suite 2100 

Los Angeles, California 90036-5679 



DIRECT TELEPHONE CALLS TO: Richard P. Berg 

(323) 934-2300 
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The undersigned hereby further appoints the following agents and authorizes the U.S. attomey(s) or 
agent(s) named above to accept and follow instructions from the following agents: J. Christopher 
Robinson, Reg. No, 35,772; John W. Knox, Reg. No. 35,776; Brian G. Kingwell, Reg. No. 
39,482; and Neil S. Clark, Reg. No. 37,524 of the firm Smart & Biggar as to any action to be 
taken in the Patent and Trademark Office regarding this application. 



I hereby declare chat all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that wilful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such wilful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



Leonard George Bletle 

date: 



14 Erin Road, S.E., Calgary, Alberta, Canada, T2B 3H3 

Canadian 

As above m 



Christopher Henry Becker 



date: 



24 Heston Street, N.W., Calgary, Alberta, Canada, T2K 2CX 

Canadian 

As above 
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if Signature: 

^ Residence address: 

yj Citizenship: 

Ly Post Office address: 
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S Signature: 
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